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Growth and differentiation factors can be used to guide the biology
in tissue engineering, ranging from promoting cell proliferation, to
morphogenic activities initiating a cascade of events leading to
tissue formation in vivo. Synthetic glucocorticoids (e.g. dexa-
methasone, DEX) and bone morphogenetic proteins (BMPs) are
particularly relevant in bone tissue engineering, as they are able to
induce osteoblastic differentiation.
In this work, starch-poly-e-caprolactone (SPCL) microparticles
were developed as a matrix for the controlled release of DEX and
BMP-2. The developed system was characterized in terms of
morphology and size distribution. DEX and BMP-2 were en-
trapped into SPCL microparticles at different percentages. The
loading and encapsulation efficiency, as well as their release pro-
file, were evaluated by HPLC and ELISA quantification.
Particles with a spherical morphology and size distribution be-
tween 10 and 150mm were obtained, which indicates their poten-
tial to be used as an injectable system for the localized delivery of
differentiation factors in vivo. The release behaviour of the en-
trapped molecules seems to be governed by diffusion and degra-
dation of the polymeric matrix allowing their sustained release for
controlled stem cell differentiation.
To investigate the potential of the developed carrier system for
delivering factors for stem cell differentiation, adipose stem cells
(ADSC) will be cultured in contact with the carrier systems. The
release of entrapped molecules on the differentiation of ADSC
towards the osteoblastic lineage will be studied by assaying the
expression of phenotypic markers, such as high ALP activity, and
genes (osteocalcin, osteopontin, Runx2) using real-time PCR.
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Development of materials that can interact positively with tissues is
important to regenerative medicine strategies success. Cartilage
tissue engineering (TE) scaffolding is a field of continuous evolu-
tion, and sponges derived from the combination of polysaccharides
and proteins are expected to mimic the naturally occurring envi-
ronment in the articular cartilage matrix, providing an optimum
environment for tissue growth and regeneration. Chitosan (Cht) and
Bombyx mori silk fibroin (SF) are excellent candidates for sponges
design due to their intrinsic characteristics. The present work aimed
to improve the chitosan biocompatibility through blending with
Cht-SF and genipin-cross-linking. Hydrogels, produced by cross-
linking of Cht-SF, were freeze-dryed to obtain the cross-linked
chitosan/silk (CSG) sponges. Rheological and mechanical proper-
ties, structural aspects and morphological features of CSG sponges
were evaluated. CSG sponges possess stable and ordered struc-
tures due to protein conformation changes from alpha-helix/
random coil to beta-sheet structure, porous and globular-like sur-
face morphologies, and pH/swelling dependence at pH 3, 7.4 and 9.
To evaluate sponges’ suitability for cell studies, ATDC5 chon-
drocyte-like cells were seeded onto CSG sponges and ATDC5 vi-
ability (MTS assay), proliferation (DNA test), morphology (SEM
analysis) and matrix production (GAGs quantification) were as-
sessed after 14, 21 and 28 days of culture. ATDC5-sponge con-
structs showed a significant higher adhesion, proliferation and
matrix production with the time of culture when compared to Cht,
suggesting CSG sponges as potential candidates for cartilage TE
strategies. Acknowledgements. Thanks to Portuguese Foundation
for Science and Technology, STREP Project HIPPOCRATES
(NMP3-CT-2003-505758) and European NoE EXPERTISSUES
(NMP3-CT-2004-500283)
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Cartilage tissue loss, as a result of trauma, congenital disorders and
diseases of joints, involving structural damage of articular cartilage
surface, is a substantial clinical problem representing a major
challenge for cartilage tissue engineering. The aim of our study
was to evaluate the in vitro and in vivo behavior of human articular
chondrocytes encapsulated within a novel carrageenan in situ in-
jectable hydrogel for cartilage tissue engineering and regeneration.
Human articular chondrocytes (Hac) were expanded using a well
defined serum free medium able to support cell proliferation and
differentiation with high cell chondrogenicity. Specifically, Hac
were encapsulated within the hydrogels and cultured in vitro for 28
days. Results showed that there was a statistically significant in-
crease of cellular viability, with deposition of extracellular matrix
(ECM) and subsequent maintenance of chondrocyte differentiated
phenotype, as revealed by expression of chondrogenic markers
and reinforced by histological analysis. Optical sections acquired
by APOTOME (Zeiss) of Hac hydrogel labelled with Hoechst
(viable cell dye) allowed the construction of 3D models images
demonstrating an homogenous viable cell dispersion as well as
a increasing cell number over the time. Bovine full-thickness
articular cartilage defects were injected with the biodegradable
hydrogel loaded with Hac and implanted subcutaneously in nude
mice. Histological results documented the formation of a new
human origin cartilaginous repair tissue, clearly indicating the
potential of this novel cell delivery system for cartilage tissue
engineering.
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